Role of human cyclooxygenase-2 in the bioactivation of dapsone and sulfamethoxazole.
Sulfamethoxazole (SMX) and dapsone (4,4'-diaminodiphenylsulfone, DDS) are believed to mediate their adverse effects subsequent to bioactivation to their respective arylhydroxylamine and arylnitroso metabolites, resulting in covalent adduct formation with intracellular proteins. Various bioactivating enzymes, such as cytochromes P450 and myeloperoxidase, have been shown to be capable of catalyzing the N-oxidation of these compounds. We assessed the role of human cyclooxygenase-2 (COX-2) in the metabolism and subsequent adduct formation of DDS and SMX using recombinant human COX-2. Using an adduct-specific enzyme-linked immunosorbent assay, we found that the complete enzyme system gave rise to covalent adducts. However, the nonspecific COX inhibitor indomethacin did not reduce the amount of covalent adduct formed. Formation of the arylhydroxylamine metabolites was demonstrated via high performance liquid chromatography coupled with UV absorption. Metabolite formation was found to be secondary to the H2O2 in the incubation mixture and was not enzyme-mediated. Hence, COX-2 does not play a direct role in the bioactivation of these parent drugs to their arylhydroxylamine metabolites.